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ABSTRACT 
T h i s  r e p o r t  descr ibes  a program (UOM SFT) w r i t t e n  i n  
SNOBOL f o r  the IBM 7090/7094 f o r  the t r a n s l a t i o n  of FORTRAN I1 
i n t o  FORTRAN IV. The use of the basic t r a n s l a t o r  and a l s o  of 
i t s  many special f e a t u r e s  is described i n  detai l .  A number of 
examples such as deck se tup ,  c o n t r o l  card format ,  and one 
complete sample FORTRAN I1 deck and i t s  t r a n s l a t i o n  are i n -  
cluded. UOM SFT is a l s o  compared w i t h  SHARE SFT (SD 3054), 
INTRODUCT I ON 
Many programs a r e  or w i l l  be changed from FORTRAN I1 t o  
FORTRAN I V .  UOM SFT was w r i t t e n  t o  a i d  i n  t h i s  change d e s p i t e  
t h e  e x i s t e n c e  of a SHARE SFT (SD 3054) because a need w a s  f e l t  
f o r  g r e a t e r  f l e x i b i l i t y  i n  t r a n s l a t i o n  and i n  ease of modifying 
t h e  t r a n s l a t o r s .  
Although, w i t h  a l l  i ts  s p e c i a l  f e a t u r e s  i n  use ,  UOM SFT 
is about  h a l f  a s  fast  a s  SHARE SFT ( S D  3054), it i s  i n t e r e s t i n g  
t o  note  t h a t  it o f f e r s  more s e r v i c e s  of u s e  t o  the programmer 
i n  a source deck two-thirds t h e  s i z e  of t h e  FMS type  b ina ry  
deck f o r  SHARE SFT (SD 3054). Both t h i s  and i t s  ease  of modi- 
f i c a t i o n  are due t o  t h e  f a c t  t h a t  UOM SFT is  w r i t t e n  i n  SNOBOL, 
an i n t e r p r e t i v e  charac te r  handl ing  language. 
The remainder of t h i s  r e p o r t  which g ives  d e t a i l e d  i n s t r u c -  
t i o n s  on us ing  UOM SFT i s  w r i t t e n  i n  t h e  s tandard  SHARE format.  
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Identification 
A. 7090/94 FORTRAN I1 to FORTRAN IV translator UdM SFT 
B. Donald E. Eastlake 111, October 8, 1965. 
C. Computer Science Center, University of Maryland, 
College Park, Maryland. 
Purpose 
To translate FORTRAN I1 source decks into FORTRAN IV 
source decks, and to allow certain useful modifications during 
translation. 
Restrictions 
For a deck to be successfully translated, it must obey 
the following three major restrictions: 
1) Comment cards are not allowed between continuation 
cards. 
2) Use of obscure indexing on arrays is very unlikely 
to translate successfully. The translator does not 
attempt to compensate for the fact that 'EQUIVALENCE' 
statements do not reorder COMMON under FORTRAN IV 
although it may create 'EQUIVALENCE' statements in 
certain cases where a variable has been dimensioned 
zero. Under FORTRAN IV, an array may only be used 
with as many indices as it is dimensioned to have. 
Double precision and complex variables in an input 
program must be declared in 'DIMENSION' statements 
with the appropriate letters in column one and used 
only as double precision or complex entities. 
3 )  There is a limit to the size of each program to be 
translated. In actuality the limit ie on the amount 
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of information it i s  necessary f o r  t he  t r a n s l a t o r  
t o  r e t a i n .  If nei ther  t h e  s ta tement  number t r ans -  
l a t i o n  or symbol usage s t a t i s t i c s  f e a t u r e s  a r e  
used,  almost any s i z e  program could be t r a n s l a t e d .  
I f  t h e  symbol usage s t a t i s t i c s  b u t  no t  the s ta tement  
number t r a n s l a t i o n  f e a t u r e s  are used ( t h e  i n i t i a l  
mode) t h e  maximum success fu l  program s i z e  corresponds 
approximately t o  t h e  maximum s i z e  tha t  FORTRAN I V  
w i l l  compile. With both of t h e s e  f e a t u r e s  i n  use 
t h e r e  is  a g rea t e r  r e s t r i c t i o n  i n  program s i z e  ( t o  
perhaps 300 executable  s t a t e m e n t s ) .  
Method 
UOM SFT is  w r i t t e n  i n  SNOBOL, a h igh  l e v e l ,  i n t e r p r e t i v e ,  
cha rac t e r  s t r i n g  handling language which.runs under t h e  M O S  
subsystem under IBSYS.  I t  produces punched cards  which cons t i -  
t u t e  a FORTRAN I V  deck or decks t h a t  are supposed t o  perform 
t h e  same a c t i o n s  a s  t h e  input programs. A l s o  a l i s t i n g  of 
t h e  t r a n s l a t i o n  and/or the inpu t  i s  produced (see M-control- 
f i e l d  under SFT CONTROL CARDS below). 
While t h e  use of SNOBOL f o r  t h i s  t r a n s l a t o r  may cause some 
l o s s  i n  speed and capaci ty  t h i s  i s  p a r t i a l l y  compensated f o r  
by t h e  ease i n  making and debugging modi f ica t ions  f o r  p a r t i c u l a r  
t r a n s l a t i o n  problems as they a r i s e .  
Usage 
The u s e r  should precede the SFT deck by a '$EXECUTE MAMOS' 
c a r d  and whatever ca rds  are requi red  a t  t h e  i n s t a l l a t i o n  he 
i s  u s i n g  (such a s  '$ID' or ' $ J O B '  cards .  See example below). 
The SFT deck should be followed by a FORTRAN I1 deck or decks 
and SFT c o n t r o l  ca rds  appropr ia te  t o  t h e  output  wanted by t h e  
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use r .  The l a s t  i npu t  card should be a c o n t r o l  ca rd .  Cont ro l  
ca rds  are described i n  the fo l lowing  s e c t i o n .  
For t h e  basic purpose of making it easier f o r  t h e  use r  t o  
perform ce r t a in  types  of opt imiza t ion  of h i s  program, t h e  t r a n s -  
l a t o r  w i l l  produce, f o r  each i n p u t  deck, a l i s t  of a l l  symbols 
used and three columns of numbers. The first column t o  t h e  
r i g h t  of the l i s t  of symbols i s  how many t i m e s  each is set by 
a n  arithmetic s t a t e m e n t ,  i npu t  s t a t emen t ,  'DO '  s ta tement  o r  
'ASSIGN' s ta tement .  T h e  second column is how many t i m e s  each 
v a r i a b l e ' s  value is used i n  an  arithmetic express ion ,  ou tput  
s t a t emen t ,  s u b s c r i p t ,  'DO' s t a t emen t ,  argument t o  sub rou t ine  
or f u n c t i o n ,  or used a s  a sub rou t ine  name. The t h i r d  column 
i s  h o w  many t i m e s  each appears i n  s p e c i f i c a t i o n  s ta tements  
such as  'DIMENSION', 'EQUIVALENCE I ,  etc . ,  or a s  a dummy symbol 
i n  a 'SUBROUTINE' o r  'FUNCTION' s ta tement .  Thus one cou ld  
determine i f  a v a r i a b l e  was be ing  set b u t  no t  used,  o r  used 
b u t  no t  set. This f e a t u r e ,  i n i t i a l l y  turned  on, can be e l i m -  
i n a t e d  by c o n t r o l  ca rds  (see J - c o n t r o l - f i e l d  unde r  SFT CONTROL 
CARDS below). 
If  o c t a l  o r  H o l l e r i t h  c o n s t a n t s  are used i n  t h e  input  
program, they  w i l l  be placed i n  a created a r r a y  by a 'DATA' 
s ta tement  which, a long w i t h  a 'REAL'  s ta tement  t o  declare t h e  
a r r a y ,  i s  produced after the 'END' s t a t e m e n t  i n  t h e  t r a n s l a t i o n .  
They must be moved t o  near the beginning of t h e  deck. 
I f  complex Boolean s ta tements  are used i n  t h e  source 
deck then  a MAP subrout ine,  supp l i ed  with t h e  t r a n s l a t o r ,  
c a l l e d  'BINSIM' w i l l  be c a l l e d  by t h e  output  FORTRAN I V  program. 
Although c e r t a i n  types of garbage w i l l  make t h e  t r a n s l a t o r  
l o o p  or cause o the r  e r r o r s ,  it t r i e s  t o  be t r a n s p a r e n t  t o  er-  
roneous ca rds .  They a r e  marked i n  t h e  l i s t i n g  and punched out  
e x a c t l y  as  read .  
No l i n e  of l i s t i n g  produced by SFT i s  longer  than  1 2 0  
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characters inc lud ing  ca r r i age  c o n t r o l .  
I t  would be f a i r l y  easy t o  adapt  SFT t o  o t h e r  ve r s ions  
of SNOBOL. 
Example of deck makeup: 
$EXECUTE MAMOS 
$ I D  
F O M  S F T  DECK 
J O E  DOE * 98 7/6 5/4 3 2 * 1 OM* 10 OC*4 OP$ 
c o n t r o l  card 
c o n t r o l  ca rd  
c o n t r o l  card 
FORTRAN I1 DECK 
FORTRAN I1 DECK 
e tc .  
c o n t r o l  card ( las t  card) 
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UOM SFT CONTROL CARDS 
I n  order  t o  con t ro l  the  t r a n s l a t i o n  process  and s p e c i a l  
f e a t u r e s  of SFT, c o n t r o l  cards  are used t h a t  may be i n s e r t e d  
anywhere i n  t h e  decks t o  be t r a n s l a t e d  except  between cont in-  
ua t ion  cards .  
per iod  i n  card column one. The rest of t h e  ca rd  (card  columns 
2 through 7 2 )  is scanned f o r  f ie lds  enclosed i n  parentheses .  
All blanks and a l l  cha rac t e r s  not enclosed i n  parentheses  a r e  
ignored ( a  s t r i n g  of blanks i s  t h e  same a s  a n u l l  s t r i n g ) .  
Each c o n t r o l  card read causes a one page p r i n t o u t  of var ious  
c o n t r o l  information as it s t ands  a f t e r  t h e  card i s  processed. 
t h e  f i r s t  non-blank charac te r  of a p a r e n t h e t i c  c o n t r o l  f i e l d .  
which i s  followed by arguments i n  some cases ,  determines t h e  
type of c o n t r o l  a c t i o n  t o  be taken. All v a l i d  f i r s t  c h a r a c t e r s  
and their  e f f e c t s  with appropr ia te  arguments a r e  l i s t e d  below, 
i n  a l p h a b e t i c  o rde r ,  a f t e r  a few sample c o n t r o l  cards .  
Examples of c o n t r o l  cards:  
These con t ro l  cards  a r e  d i s t i n g u i s h e d  by a 
(M2) (N99,l) ( IABCDEF,5 )  (DZORO) 
(END) (MJ-1 ( N )  ( I X Y Z ,  2 0 )  
( Q ( 5 8 7 )  (785)) (J) (1) (N) (M3) 
(x3 1 (EMPTY QTAB) 
D-control-f ie ld  
From 1 t o  5 non-blank c h a r a c t e r s  fol lowing t h e  'D' become 
t h e  name of t h e  - dummy ar ray  i n t o  which a l l  H o l l e r i t h  and o c t a l  
c o n s t a n t s  a r e  p u t .  It i s  i n i t i a l l y  'MQZK'.  T h i s  symbol with 
an 'XI concatenated on the end is a l s o  used i n  t h e  t r a n s l a t i o n  
of c e r t a i n  types  of non-arithmetic FORTRAN I1 ' I F '  s ta tements .  
Examples : 
(DFOO) 
(DDUMMY) 
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E-control-f i e l d  
The Q-table i s  gmptied and the end  counter  i s  set t o  zero .  
Charac te rs  af ter  t h e  ' E '  a r e  ignored.  (see Q-con t ro l - f i e ld )  
Examples : 
( E  1 
( E N D) 
(EMPTY QTB) 
I -control-f  i e l d  
The ' I  ' may be followed by one argument or by two arguments 
s epa ra t ed  by a comma. 
t r a n s l a t o r  w i l l  change the i d e n t i f i c a t i o n  (card columns 7 3  
through 80) of t r a n s l a t e d  i n s t r u c t i o n s  t o  a series of e i g h t  
character sequences the  first one t o  seven c h a r a c t e r s  of which 
are the  f irst  argument and t h e  rest of which are numeric and, 
s t a r t i n g  a t  ze ro ,  a r e  increased  by  the va lue  of t h e  second 
argument which must be numeric. I f  t h e  second argument is  
omitted t h i s  increment w i l l  remain a t  t h e  l a s t  p rev ious ly  set 
va lue .  It  i s  i n i t i a l l y  zero. A t  t h e  start  of execut ion  and 
whenever the first argument i s  n u l l ,  t h e  t r a n s l a t o r  i s  put 
i n  a mode where t h e  o r i g i n a l  i d e n t i f i c a t i o n  of t h e  f i r s t  ca rd  
of each s ta tement  is used f o r  a l l  l i n e s  of output  produced by 
t h a t  i n s t r u c t i o n .  
Examples : 
If t h e  first argument i s  not  n u l l ,  t h e  
- 
(IMN3A, 10)  
( IBOND) 
( 1 )  
J-cont ro l - f  i e l d  
I n i t i a l l y ,  or when the character s t r i n g  a f t e r  t h e  'J' is  
n o t  n u l l ,  a l i s t  of a l l  symbols used i n  a t r a n s l a t e d  program 
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and t h e i r  r e l a t i v e  frequency i n  d i f f e r e n t  c o n t e x t s  i s  produced 
(see USAGE above for  more de ta i l s ) .  If the ' J '  i s  followed 
by a n u l l  s t r i n g ,  t h i s  f e a t u r e  is turned  o f f .  
Examples : 
(J) 
( J RESTART) 
M-control-field 
One argument follows the ' M '  and t h e  t r a n s l a t o r s  ou tput  
mode i s  set t o  i t .  
which it is  i n i t i a l l y ,  the l i s t i n g  of t h e  t r a n s l a t i o n  i s  i n -  
t e r s p e r s e d  w i t h  a l i s t i n g  of the i n p u t .  If the mode is set  
t o  a numeric t w o  ('2'), t h e  l i s t i n g  of the t r a n s l a t i o n  is  
followed by a l i s t i n g  of t h e  i n p u t .  
else,  only  a l i s t i n g  of t h e  t r a n s l a t i o n  is produced. 
Examples : 
If  the mode is set t o  a numeric one ( '1' ) ,  - 
I f  the mode is  anyth ing  
( M  1) 
(MTURN OFF THE P R I N T I N G  MACHINE) 
N-control-f ielq 
One argument or t w o  arguments separated by a comma may 
fo l low t h e  I N ' .  I f  t h e  first argument is  n u l l  o r  i f  no ' N '  
c o n t r o l  f i e l d  h a s  been read ,  t h e  s t a t emen t  numbers i n  the  
o r i g i n a l  program a r e  left unchanged. 
l a t e d ,  i n  t h e  order  seen ,  t o  new numbers s t a r t i n g  a t  t h e  first 
argument p l u s  the second and i n c r e a s i n g  by t h e  second. I f  
t h e  second argument i s  l e f t  o u t ,  the incrementing w i l l  be un- 
changed. I t  is i n i t i a l l y  zero. When statement  number t r a n s -  
l a t i o n  i s  used a table of correspondence between t h e  new and 
o l d  numbers is  p r i n t e d  when an 'END' s ta tement  is  encountered 
and a l s o  t h e  maximum translatable program s i z e  is  reduced i n  
- 
Otherwise they  are t r a n s -  
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propor t ion  t o  t h e  number of d i f f e r e n t  s t a t e m e n t  numbers en- 
countered. 
Examples: 
( N49 0,lO 
(N9990) 
( N )  
Q-control-f  i e l d  
A l i s t  of p a i r s  of arguments should fol low t h e  ' Q ' ,  each 
p a i r  separa ted  by commas and surrounded by parentheses .  
t r a n s l a t i o n ,  if one of t h e  f i r s t  e l e m e n t s  of a p a i r  i s  found 
i n  t h e  t a p e  number pos i t i on  of an input  o r  ou tput  s ta tement  
i t  w i l l  be rep laced  by the second element  of t h a t  p a i r .  The 
p a i r s  fol lowing a l l  'Q ' s  encountered are appended t o ' a  t a b l e  
c a l l e d  t h e  Q-table. ( see  E-cont ro l - f ie ld)  
Examples : 
During 
( Q ( 2 , 3 )  ( 8 , 2 )  ( 4 , 1 )  ( 1 2 , 8 )  (3,411 
(Q(INTAPE,5) (6,ZTAPE) (ATAPE,BTAPE)) 
( Q  ( 5,  7) ( 7, 5 ) )  
X-control-f i e l d  
The main use of t h i s  c o n t r o l  f i e l d  i s  i n  debugging modi- 
f i c a t i o n s  t o  t h e  t r a n s l a t o r .  If its argument i s  numeric and 
d i v i s i b l e  by 2 ,  3,  5 ,  or any combination, t h e  SNOBOL func t ions  
TDUMP, DUMP, VDUMP, or a corresponding combination are c a l l e d .  
Examples : 
(X3 1 
0 3 0 )  
. 
APPENDIX A 
T h i s  appendix includes a sample FORTRAN I1 program w i t h  
UOM SFT c o n t r o l  cards  i n  p a r t  one and i ts  p r i n t e d  t r a n s l a t i o n  
output  i n  p a r t  t w o .  This made up program i l l u s t r a t e s  t w o  
t r a n s l a t i o n  problems t h a t  SFT cannot handle.  The f i r s t  is 
t h e  p e c u l i a r  mixing of double p r e c i s i o n  and complex v a r i a b l e s .  
T h e  second i s  t h a t  t h e  comments p r i n t e d  o u t  by t h i s  simple 
program concerning timing w i l l  no t  g e n e r a l l y  be t r u e  because 
sense  swi tch  t e s t i n g  is done by subrout ine  under FORTRAN I V .  
Although the f i rs t  of these could probably be so lved  by su i t ab le  
expansion of t h e  t r a n s l a t i o n ,  t h i s  i s  not  so clear of problems 
of t h e  second type .  
. 
APPENDIX A . l  
Listing of sample FORTRAN I1 deck to be translated, 
with UOM SFT control cards. 
e ( M 3 )  (JON) ( N 9 0 9 1 0 )  ( Q ( I N T A P E t 5 ) ( 7 , 6 1 ( 6 9 7 ) )  ( I E X A M P B S )  (DDUMMY) 
* L I S T 8  
* LAREL 
r 
0: 
C 
C 
C ARITHMETIC STATMENT FUNCTIONS 
R XORF(Q9l .J )  .I Q*(-U)+U*(-Q) 
C 
F S U R 1 9  SUB29 ROUSPC 
c 
I DIMENSION A( IBBB, ICCCCC)9 XX(lOOO1 
D DIMENSION YYYY(IBBB~ICCCCC~2)~KK(O~~ZZZZZZ(IBBB~ICCCCC~ 
T H I S  I S  A SAMPLE OF SFT INPUT AND OUTPUTo 
NOTE THE MANY BELLS AND WHISTLES USED ON THE ABOVE CONTROL CARD. 
I SUBROUTINE EXAMPL ( A 9  X X 9  1688, YYYY, XCCCCCv ZZZZZZI 
FOOF(Q) = SINF(Q)**Z+COSF(Qt+*2 
I 
D IMENSION I I ( l 0 ) t  J J ( O ) ,  ZAP(2Ol 
FUN * 3HFUN 
READ INPUT TAPE INTAPE, 4 9  2219 222 
INTECR = 222 
IF (XORF(ZZl9 FUN)) 101, 1111, 101 
T=O 
PRINT 5 
IF (SENSE SWITCH 5 )  1 9  2 
T H I S  IS A DELIBERATLY ERRONEOUS STATMENT 123456799123456N78912345678912345 
1 1 1 1  J =O 
1 CONTINUATION OF ERRONEOUS CARD FOO 
1 IF (SENSE SWITCH 5 )  11, 3 
IF (1-32767)  1,111669 
J= J+1 
GO TO 1 
11 r = r + i  . 111 I=O 
2 IF (SENSE SWITCH 5 )  3 ,  2 2  
33 I = I + l  
IF (1-32767) 2 9 2 2 2 0 6 9  
2 2 2  J=J+1 
I=O 
GO TO 2 
P R I N T  6 9  z 
WRITE OUTPUT TAPE 7 , 6 9 2  
101 00 1010 I = 1 9  16889 INTECR 
A ( I 9 1 )  = F~OATF(I)*XX(fNTECR~ 
DO 1011 J = 1 9  ICCCCC, f 
Y y Y Y ( I , l , l )  = Y Y Y Y ( 1 9 1 , 2 ) + A ( 1 , 2 ) + A ( I v 3 )  
DO 1020 I = 1, ICCCCC, INTECR 
3 Z=FLOATF(J ) *Oe832+FLOATF(1 ) * (0~832 /32766~0)  
1011 Z Z Z Z Z Z (  I 9 J t  = A ( J * l ) + X X (  Jt 
10Ip CONTrNUE 
R A ( 1 9 1 )  = 17 
R A ( 2 9 1 )  = 1000 
B Y Y Y Y ( l 9 1 , 2 )  = Y Y Y Y ( 1 ~ 1 9 1 ) * 7 0 7 0 7 0 7 0 7 0 7 0 + ~ ~ 2 2 2 2 f 1 ~ 1 ~  
1 0 2 0  CONTTNUE 
Z A P ( 1 3 )  
1= 0 2 1 3  
DO 1030 I * l *  10 
1039 T T ( I ) = J J ( f )  
RFTURN 
6 9  P R I N T 7  
WRITE OUTPUT TAPE 7 ,? 
PAUSE 
RETURN 
7 FORMAT ( 1 8 H  HORRENDOUS ERROR.) 
6 FORMAT ( 9 H  YOU TOOK9 F10.2,9HSECONDS.) 
5 FORMAT (14H DEAR OPERATOR/lSH ARE YOU AWAKE/ 
C43H I F  SO CHANGE THE STATUS OF SENSE SWITCH S o )  
4 FORMAT ( A 3 9  F S o 2 )  
FND 
( E N D )  
APPENDIX A . 2  
Lis t ing  of output produced by trans lat ion of deck i n  
appendix A .  1. 

* 
N 
I 
ln 
VI 
I 
0 
N 
2 
0 
ln 
9 
\ 
N 
N 
\ 
M 
d 
.+ 
0 
N 
n 
0 * 
l i  
0 
0 
r( 
0 
0 
a u 
0 
> 
c 
LL 
v) 
I 
0 
3 
9 
9 - 
- 
0 
& 
4 
N 
0 0 0  a 4 4  . 
a w 0 a *  
I '  
- 
11 
c 
N 
0 
0 a 
a 
n - 
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